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Introduction
Pain is a multidimensional phenomenon composed of physiological and psychological variables associated with current or potential tissue damage [1] . Dental pain is the most common symptom that compels patients to seek dental treatment and it has emotional, biologic and psychological meaning to patients [2] .
The overall lifetime prevalence of dental pain among schoolchildren in developed countries ranges from 11.8% to 47.5% [3, 4] . A prevalence of dental pain of 7.6% was observed in 8-yearold schoolchildren from England when only considered the previous month of data collection [3] . In contrast, 70% of 8 to 10-year-old schoolchildren from Cape Town, South Africa, and 25% of 8-year-old children from Sri Lanka had experienced dental pain in the previous two months of the surveys [5, 6] . In addition, a prevalence of dental pain of 15.6% was observed in 8 to 9-year-old Brazilian schoolchildren, when considered the previous month of data collection [7] .
Untreated dental caries and its clinical consequences are the most consistent clinical correlates of dental pain [8] . Among these consequences, clinical conditions such as untreated dental caries infecting pulpal tissue and the presence of abscesses have been associated with reports of dental pain [9] . Furthermore, other oral conditions such as dental trauma and oral ulcers can also cause pain and, consequently, exert negative effects on the daily living of children [10] . Besides that, studies have shown that school absenteeism, sleep disturbances, difficulty in chewing and difficulty in socialization are events commonly associated to dental pain in children and adolescents [11, 12] .
Despite the high prevalence of untreated dental caries among Brazilian schoolchildren, there has been a limited amount of high-quality research on the prevalence of dental pain among 8-to 10-year-old children. The majority of studies addressing dental pain were carried out with preschool children or with children already presenting complete permanent dentition. Further studies focusing on children with mixed dentition are needed, since it is a crucial phase for the proper development of the permanent dentition. In this phase, the presence of dental pain may be an indicator of damage to dental occlusion (e.g.: premature tooth loss) and future need for a long-term dental treatment. In addition, the ages of 8-10 years are of pivotal importance in the psychological development, and dental pain can negatively affect a child's emotional and phycosocial well-being [10] .
Therefore, the purpose of the present study was to assess the prevalence of self-reported dental pain and its association with sociodemographic, clinical and behavioral/psychosocial indicators among 8-to 10-year-old Brazilian schoolchildren.
Materials and methods

Ethical issues
The present study was carried out in compliance with international statutes and national legislation on ethics in research involving human subjects. All children assented to participation, and their parents or guardians signed an informed consent form. The present study received approval from the Human Research Ethics Committee of the Federal University of Santa Catarina (process n˚343.658/2014).
Study design and sample size calculation
A cross-sectional study was carried out with children randomly selected from public schools of Florianopolis, Brazil from May to December 2015. Florianopolis is divided into twelve administrative districts and comprises 120 municipal schools, which included 16,234 students enrolled in primary education in 2015 [13] .
To ensure representativeness, sample distribution was proportional to the total population enrolled in public schools for each of twelve administrative districts of the city. The subjects were randomly selected using a two-stage sampling method. The first stage was the randomization of public schools in each administrative district and the second was the randomization of the classrooms. All 8-to 10-year-old children belonging to the selected classrooms were invited to participate.
In order to allow the comparison of the results between different age groups, the strategy of uniform stratified sample selection was used. The prevalence of dental pain was considered 50%, since it was unknown in this population, a 95% confidence interval (CI) and standard error of 5% were adopted, which resulted in 354 participants in each age group, for a minimum sample size of 1,062 children. A correction factor of 1.2 was applied to increase the precision, since a multistage sampling method was adopted [14] , resulting in a sample of 1,275 children. Next, 20% was added to compensate for possible losses, finally resulting in the recruitment of a total of 1,530 children.
To be included in the study, the children had to be 8 to 10 years of age, regularly enrolled in school, and accompanied by a Brazilian Portuguese-language speaking caregiver. Children with diseases that affected the central nervous system and those who were taking medications that could interfere with the central nervous system were excluded from the study due to the need to understand the applied questionnaires. Children undergoing orthodontic treatment were also excluded.
Calibration exercise and pilot study
Prior to data collection, four examiners and four assistants were trained. Initially, examiners received theoretical training in a weekly range regarding the types of oral disorders (dental caries and its clinical consequences-pufa, dental fluorosis, dental erosion, dental trauma and molar incisor hypomineralization [MIH] ) and their respective classification indexes and discussed clinical cases. The assistants were trained with the purpose of standardizing the annotation method. Any divergences were discussed and resolved by consensus. Subsequently, a calibration between the examiners and the gold standard was carried out with an oral examination of 20 children aged eight to 10 years. The calibration exercise comprised a period of 14 days. Initially, children were examined by the gold standard and the four examiners independently. After 7 days, the same children were examined again to assess the stability of the examiners to accurately diagnose the dental conditions and the intra-examiner and inter-examiner Kappa value were obtained. If necessary, a third examination would be conducted within 14 days of the first examination. Intra-examiner Kappa values for the DMFT/dmft, PUFA/pufa, MIH, fluorosis, dental erosion and dental trauma were >0.75 and the inter-examiner values were >0.70.
After the calibration process, a pilot study was conducted with 33 children from a public school and their caregivers. The objective of the pilot study was to assess the methodology reproducibility, which included the administration of a questionnaire containing behavioral and psychosocial indicators and sociodemographic questions. Furthermore, a clinical oral examination was also conducted in order to verify the criteria's reliability. The participants of the pilot study were not included in the main study and no methodological changes were necessary since the instruments were considered appropriate for the study purpose.
Non-clinical data collection
Non-clinical data collection directed to the children was performed in the school environment before the clinical oral examination. Information about the presence of dental pain was collected through a question directed to the children, as follows: "In the last month, how many times have you had pain in your teeth?". Next, the variable was dichotomized as absent pain (answer "not once") and present pain (answer "once or more").
Information about behavioral and psychosocial indicators was collected through questions from the Brazilian version of the Child Perception Questionnaire 8-10 years (CPQ [8] [9] [10] ) [15] . The term 'psychosocial indicator' is usually used as an umbrella term that is defined as the interrelation between social factors and individual's mind in influencing behaviors, health, and wellbeing [16] . In the present study, the term "behavioral and psychosocial indicators" refers to the variables usually related to oral health impacts on daily living (trouble sleeping, difficulty eating, school absenteeism, difficulty paying attention in class, difficulty doing homework and staying away from recreational activities). If children answered "I don't know" to any question, their caregiver was contacted.
The socioeconomic status and demographic conditions such as caregiver's education (years of study) and household income (categorized based on the Brazilian monthly minimum wage [approximately U$ 225 during the data gathering]) were obtained through a questionnaire sent to the caregivers. Caregivers' education was categorized based on a cut-off point of 8 years, which corresponds to a primary school education in Brazil. In addition, two questions about traumatic dental injuries (TDI) were included in the caregiver's questionnaire to aid in the diagnosis and record the percentage of reported trauma in the primary and permanent dentitions.
Clinical oral examination
Clinical data collection was conducted in the school environment. The procedures complied with biosafety norms. Each child was placed seated in a chair, the oral cavity was cleaned with gauze and, with the aid of an artificial light (Petzl Zoom head lamp; Petzl America, Clearfield, UT, USA) and #5 mouth mirrors (PRISMA, São Paulo, SP, Brazil), the visual inspection was performed. To verify the caries experience in the permanent and primary teeth, the DMFT/ dmft index was used [17] . The DMFT/dmft expressed the total number of teeth
When a carious lesion(s) or both carious lesion(s) and a restoration were present, the tooth was recorded as a D/d. When a tooth had been extracted due to dental caries, it was recorded as a M/m. Teeth restored for reasons other than dental caries were not counted as an F [17] . Caries severity was evaluated using a classification proposed by Feldens et al. [18] , as follows: caries free (DMFT/dmft = 0), low severity (DMFT/dmft = 1-3) and high severity (DMFT/dmft >3). Untreated caries severity was determined isolating the " [19] . Clinical information about TDI in the permanent anterior teeth was collected, following the classification proposed by Andreasen et al. [20] . Children were classified as with or without TDI. Dental fluorosis was accessed through the Dean Index [21] . MIH was diagnosed according to the criteria proposed by the European Academy of Pediatric Dentistry [22] , which includes changes in at least one permanent first molar as: marked opacity greater than 2 mm; post-eruptive enamel fracture; and/or atypical restorations where there is presence of opacity in their margin. The children with hypoplastic spots only on the incisors were not considered carriers of MIH [22] . Dental erosion had been considered since the loss of superficial enamel characteristics, dentin exposure, wear on dentin and even pulp exposure due to wear. The permanent teeth were not evaluated for the presence of dental erosion due to the small period erupted in the buccal cavity. Dental fluorosis, dental erosion and molar-incisor hypomineralization [23, 24, 25] can cause pain in severe cases, in which the exposure of dentine or even the exposure of the pulp due to dental frangibility can occur, thus leading to dental sensitivity or dental pain. Therefore, these conditions were evaluated as possible confounding factors of dental pain.
Data analysis
The statistical analysis were performed in the Statistical Package for Social Sciences (SPSS for Windows, version 21.0, SPSS Inc. Chicago, IL, USA) program. Initially, descriptive analysis were performed. To verify the association between dental pain with sociodemographic and clinical variables the question about the presence of dental pain was the dependent variable. The chi-square and Fisher's exact tests were conducted to determine associations between the dependent and independent variables. Next, a hierarchical approach to select variables was used [26] . The variables were grouped into a hierarchy of categories ranging from distal to proximal determinants for the occurrence of dental pain. The categories were included in this order: sociodemographic factors and clinical conditions. For each level, a Poisson regression analysis with robust variance was performed This analysis was performed to exclude variables with a P-value > 0.20. Explanatory variables were selected for the final models only if they had a P-value of < 0.05 after adjustment for variables on the same or previous levels of determinants. The prevalence ratios (PR) and 95% confidence intervals were calculated. To verify the association between dental pain and behavioral/psychosocial indicators, dental pain was considered the predictor. For each behavioral/psychosocial indicator, a Poisson regression analysis with robust variance was performed, considering those as dependent variables. Prevalence ratios (PR) and 95% confidence intervals were also calculated.
Results
A total of 1,589 children (mean age 8.9 ± 0.8 years old) participated in the study (~42% boys and 58% girls). The response rate was 89.5% and the missing data corresponded to unanswered questionnaires. The proportion of children that reported episodes of dental pain in the previous four weeks was 51.5% (n = 819). Table 1 presents the frequency distribution and bivariate analysis of sociodemographic factors and clinical conditions on the presence of dental pain. Independent variables such as sex, self-reported dental trauma, caries experience, caries severity, untreated caries severity, PUFA/ pufa index, pulpal involvement and fistula were significantly associated with the presence of dental pain (p<0.05). Caregivers' education, ulceration and abscess were also included in the Poisson regression model (p<0.20).
The results of the unadjusted and adjusted regression analysis for sociodemographic and clinical factors associated with dental pain reported in the last month are shown in Table 2 . The variables were incorporated in the Poisson regression model and those with p<0.05 on the non adjusted analysis were incorporated on the adjusted model. Following the adjustment, it was revealed that sex, caries experience, PUFA/pufa index, and ulceration remained statistically significant (p<0.05). Table 3 presents the results of the unadjusted and adjusted Poisson regression analysis for behavioral/psychosocial indicators associated with dental pain. After adjustment with sociodemographic and clinical variables, dental pain was considered a predictor of all behavioral/psychosocial indicators investigated in the present study (p<0.05).
Discussion
The present cross-sectional survey assessed the prevalence of self-reported dental pain and its associated factors in a sample of 8-to 10-year-old schoolchildren from South Brazil. Dental pain is considered a public health problem due to its negative impacts on society in means of high costs of treatment, absenteeism from school, the use of medications [10] and mainly on children's emotional and social well-being. In this sense, the ages of 8-10 years are of pivotal importance in the psychological development. For example, between 8 to 10 years old, children begin to develop the ability to judge their emotions and behavior, as well as the thoughts of others regarding their physical appearance [27] . Therefore, these factors motivated the development of the present manuscript.
In the present study, a prevalence of self-reported dental pain of 51.5% was found. A considerably lower prevalence of dental pain (7.6%) was observed in 8-year-old schoolchildren from England [3] and Brazil [7] , whereas the prevalence of dental pain in the previous month to the study was 15.6% in 8-to 9-year-old schoolchildren. This difference can be sustained by the methodological rigor of the present study. A representative sample, randomly selected from schools was included and the prevalence of dental pain was obtained by self-reports of children with a high response rate. It is also important to point out that the population included in the research was in the mixed dentition (8-10 years old). At this age, the child has several teeth in the period of exfoliation and, therefore, with mobility. This increased mobility may cause some discomfort [10] , which could have interfered with children's answers. In the current study, the presence of dental pain was more frequent in girls. This finding has also been described in studies with preschool children [9] , schoolchildren [28, 29] and adolescents [12] . This difference between sexes possibly reflects social norms, values and the establishment of cultural rules and patterns, in which boys should express less pain and, consequently, reported less dental pain [29] . Therefore, preventive care consultations are very important for the early diagnosis of possible clinical indicators of dental pain, since many of Table 2 . Final Poisson regression model for covariates associated with dental pain in schoolchildren (n = 1589).
Independent variables
Unadjusted PR (95% CI) P Adjusted PR (95% CI) P those boys may experience dental pain and may have a higher resistance of expressing their symptoms and feelings [28] . Some epidemiological surveys have established associations between dental pain and socioeconomic indicators such as caregiver's schooling and family income [11, 12, 30] , whilst children of parents with low educational level and lower socioeconomic status tend to experience more dental caries and, consequently, more dental pain. However, this association was not found in the present study. This difference can be explained by the characteristics of the sample. The educational level and family income in the present study were higher when compared with other populations, which reflects the reality of the state of Santa Catarina, Brazil, which holds the third highest Human Development Index and fourth Income Index in Brazil [31] .
Sociodemographic variables
Sex
Caries experience is one of the most common causes of dental pain in children [11, 30] . In the present study, caries experience was significantly associated with dental pain, whereas children with at least one decayed, missed or filled tooth reported more dental pain. However, the reports of dental pain were not associated with caries experience severity nor untreated dental caries severity. Thereby, these results showed that the presence of dental caries by itself is sufficient to cause dental pain, while the quantity of lesions, translated as severity, did not show an association. Therefore, the present study demonstrates the importance of preventing rather than only treating the consequences of dental caries. Moreover, clinical consequences of untreated dental caries, determined by the PUFA index, were also significantly associated with dental pain, in accordance with a previous study [9] . When evaluating each component of the PUFA index separately, only the presence of ulceration remained significant. This result should be interpreted with caution since the prevalence of ulceration was very low (only 7 cases), and therefore further studies are necessary to clarify this association.
In the current study, other clinical conditions were evaluated, such as dental fluorosis, dental erosion, dental trauma and molar-incisor hypomineralization, although no association with dental pain was found. These conditions can cause pain only in severe cases, in which the exposure of dentine or the exposure of the pulp due to dental frangibility leads to dental sensitivity or dental pain [23, 24, 25] . However, in the sample, severe cases of these clinical conditions were not frequently observed. Therefore, further studies should be conducted considering children with severe cases of dental fluorosis, dental erosion, dental trauma and/or molarincisor hypomineralization to evaluate their association with dental pain.
The association between dental pain and psychosocial indicators such as difficulty sleeping, difficulty eating, school absenteeism, difficulty with paying attention in class, difficulty doing homework and staying away from recreational activities was found in the present research. These results highlight the importance of preventing dental pain episodes in children since several hormones important to children's development are involved with sleep or are released during sleep, such as the growth hormone [32] . Furthermore, short sleep can result in extended hours of wakefulness, leading to opportunities to increase food intake typically in the form of convenient carbohydrate-rich and energy-dense snacks [33] .
Among children with history of dental pain, 71.6% reported difficulty eating. The presence and severity of dental caries have been associated to dental pain and problems in eating certain types of food [10, 11] . Furthermore, studies have found that parents of children with severe dental caries reported a greater impact on the OHRQoL of their children, namely more pain and a decreased ability to chew [34] . This finding could be explained by considering that untreated dental caries and associated infection could cause pain, discomfort and reduce intake of foods since eating could be painful [35] . Moreover, the associations between dental pain, school absenteeism, difficulty with paying attention in class and difficulty doing homework are very important findings considering the fundamental role of the school on the development of children as citizens. Dental pain can exert negative consequences not only in the learning process, but also in other important aspects such as socialization [34] . Moreover, considering the adult life, the lack of education can influence the capacitation of the individual as a professional and, consequently, hamper insertion in the employment market, which can reflect on the economy of a country.
The association between dental pain and staying away from recreational activities may be explained by the bullying these children with dental pain may experience. Children aged 8 to 10 years-old with dental caries reported suffering verbal bullying [36] , and since dental caries is still the main cause of occurrence of dental pain, those children with dental pain may as well have difficulty socializing with other children [34] and may experience bullying.
The strengths of the present study should be highlighted. First, a representative sample with a high response rate was obtained, conferring credibility and reliability to the present research.
Beyond that, few studies seeking to determine dental pain prevalence have been conducted in this age group, highlighting its originality and importance to the field, since children aged 8-to 10-years are in a pivotal phase of growth and development. Furthermore, a large number of clinical variables were investigated in this study. Although many studies have reported the association between dental pain and dental caries, none has tested the association between dental pain and other clinical conditions, such as dental fluorosis, dental erosion and MIH. Some limitations should also be discussed. The cross-sectional design does not give the time relationship between the variables, which does not allow determining causality between the predictors and the outcome. Also, children's experience of pain was assessed by a single question, not a specific validated questionnaire, although reliable responses were obtained from children, since pain is a subjective phenomenon that can be measured by self-reported questions [37] . Moreover, only children from public schools were included in the present study, therefore, conclusions should be made carefully.
This present study evidenced the role of dental caries experience and its clinical consequences on dental pain, and how this can affect the daily living of children, impairing important aspects of their life such as growth, development, learning and socialization. Pain is generally considered as a public health problem and dental pain is classified as a dental emergency that can indicate the effectiveness and efficiency of health services [25] . Therefore, the assessment of the prevalence of dental pain and its associated factors provides relevant information regarding the population needs and it should guide the implementation of health care policies, as well as preventive measures to assist children and their families to maintain good oral health since it is directly related to general well being.
Conclusion
The present study indicated that the prevalence of self-reported dental pain in 8-to 10-yearold Brazilian schoolchildren was high. Sociodemographic, clinical and behavioral/psychosocial indicators such as sex, dental caries experience and its clinical consequences (PUFA index), school absenteeism and trouble sleeping were associated with the occurrence of dental pain. Thus, these findings make an important contribution to clinical decision-making and the establishment of preventive and treatment priorities in individual and public oral health care.
